Abstract This study is a comparison between three methods that are frequently used for the surgical treatment of pilonidal disease all over the world: modified excision and repair, wide excision and secondary repair, and wide excision and flap. The first technique is done by our group for the first time, and has not been described previously in the literature. This is an interventional study performed at Omid, Sadr, and Rasoul Akram hospitals on patients who had undergone operation because of pilonidal sinus disease and met the inclusion criteria between 2004 and 2007. Exclusion criteria were (1) acute pilonidal sinus diseases, (2) history of pilonidal sinus surgery, (3) history of systemic diseases (DM, malignancy, etc.), and (4) pilonidal abscess. Essential information was extracted from complete medical archives. Any data not available in files or during follow-up visits (all patients supposed to be followed at least for 1 year) were gathered by a telephone interview. A total of 194 patients met the criteria and had complete archived files. Longer duration of hospital stay was found in the "wide excision and closing with flap" method comparing with two other methods (P<0.05). Length of incapacity for work was not different between the "wide excision and modified repair" and "wide excision" (P>0.5) methods, but longer for "wide excision and flap" in comparison with two others (P<0.05). Healing time was significantly longer in the "wide excision" method in comparison with two other methods (P<0.05). However, "wide excision and modified repair" method had the least healing time between all above techniques, except for length of leaving the office. All the three recurrences (1.5 %) occurred in the wide excision and flap method (P<0.05). The frequency of postoperative complications was 2 (3.3 %) in wide excision and modified repair, 15 (18.5 %) in wide excision, and 17 (32.7 %) in wide excision and flap closure; these differences in complications were statistically significant (P<0.05). Our results show that the wide excision and modified repair technique, which has been described for the first time, is an acceptable method due to a low recurrence rate and better wound outcomes comparing with wide excision alone and wide excision and flap techniques for the surgical treatment of pilonidal sinus disease.
Introduction
Sacrococcygeal pilonidal disease (SPD) is a common condition that usually occurs in younger patients. Sometimes it causes discomfort that may interfere with education or work due to poor hygiene and malodor or itching for a long period. It may cause severe pain and abscess formation as well [8, 13] . Even malignant transformation has been described in this condition in the literature [10] . The etiology is still uncertain, but it relates to the implantation of loose hairs into the depth of the natal cleft due to frequent microtraumas. Important factors are the nature of the hair itself, implantation force and the vulnerability of the skin [1, 9] , and perhaps the vacuum effect of natal cleft during sitting.
More than half of the patients present with a sacrococcygeal abscess [7, 19] . Multiple surgical treatment options exist: simple incision and drainage, lying open, marsupialization, excision and primary closure, or rhomboid excision and the Limberg flap procedure [3, 4, 5, 15, 17, 18] . Simple excisional techniques are associated with high morbidity and recurrence due to the presence of the natal cleft [2, 6, 10, 14, 16] and its nature.
The present study is designed to compare the treatment outcomes between three methods being commonly used in the surgical treatment for pilonidal disease in our hospitals (in Rasoul, Omid, and Sadr hospitals): (1) modified excision and repair, (2) wide excision, and (3) wide excision and flap (Limberg).
Patients and Methods
This interventional study was performed at Omid, Sadr, and Rasoul Akram hospitals on patients who had undergone elective operation because of pilonidal sinus disease and met the inclusion criteria between 2004 and 2007. So each patient who had undergone operation because of pilonidal sinus by one of the techniques-(1) wide excision and modified repair, (2) wide excision, and (3) wide excision and closure with flap (Limberg)-enrolled in this study. However, the following criteria did not exist:
(1) Acute pilonidal sinus diseases and highly complicated sinuses (2) History of pilonidal sinus surgery (3) History of systemic diseases (DM, malignancy, etc.)
The patients were selected randomly: Saturday and Sunday, the first technique; Monday and Tuesday, the second technique; Wednesday and Thursday, the third technique.
Essential information was extracted from complete medical archives and entered in prepared checklists. Any data missing in files or follow-ups (all patients supposed to be followed at least for 1 year) needed to be were searched by calling patients, and similarly, from surgical results gathered by a telephone interview [11, 12] .
The physician visiting the patients postoperatively was not aware about the technique (unless he guesses himself) and was not a member of our team, in order to reduce the bias.
Surgical Techniques
Under general or spinal anesthesia in prone position, two strips of adhesive tape are anchored snugly and symmetrically about 10 cm from the midline at the level of the sinus and pulled down and fastened beneath the table. This spreads the intergluteal fold for better visualization of the operative area. A routine skin preparation follows after the skin is carefully shaved. A unilateral ovoid incision is made around the opening of the sinus tract about 1 cm away from (Fig. 1 ). Firm pressure and outward pull makes the skin taut and controls the bleeding. An Allis forceps is placed at the lateral angle of the skin then a skin flap is made, and the sinus is cut out en bloc (Fig. 2) .
The subcutaneous tissue is excised downward and laterally to the fascia underneath. Great care is taken to protect the fascia from the incision, as it offers the only defense against deep spread of infection. Small, pointed hemostate clamps should be used to clamp the bleeding vessels in order to make sure that the smallest amount of tissue destruction is made. Electrocoagulation may be used to control bleeding and to keep the amount of buried suture material minimum. Some prefer to avoid any suture material by using compression or electrocoagulation to control all the bleeding points. Extreme care should be taken in the dissection of the lower end of the incision, as many small, troublesome vessels are encountered frequently that tend to retract when divided. After careful inspection of the wound to make sure that all sinus tracts have been removed, the subcutaneous fat is undercut at its junction with the underlying fascia. This undercutting should extend only far enough to allow approximation of the edges without tension. After all bleeding points are controlled, the wound should be thoroughly washed with saline. The chances of primary healing are greatly enhanced if the field is absolutely dry with several stitches, particularly the one that fixes the flap to the underlying fascia, which is the main stitch that distinguishes this method from others (Fig. 3) .
If unexpected infection has been encountered, the wound should be kept open. In uncomplicated sinuses, the wound is closed after all bleedings are controlled, with a skin flap. Four stitches fix the flap to the fascia and subcutaneous tissue (Fig. 4) .
Then sutures are introduced 1 cm or a little more, from margins of the wound, to include the full thickness of contralateral skin and subcutaneous tissue to close the flap (Fig. 5) . A dressing is applied with great care, and the sutures are allowed to remain in place for 10-14 days (Fig. 6) . 
Postoperative Care
Complete protection against contamination is essential. Early ambulation is advisable, but sitting upon the incision on a hard chair is not. The patient should be encouraged always to sit on a cushion or to sit to the side on one buttock or the other during the early postoperative period. The diet is not restricted, but a low-residue diet to decrease the chances of contamination from a bowel movement and preventing constipation may be beneficial. Oral analgesics are prescribed in the presence of pain. No specific antibiotic is routinely administered unless with a clear indication. Regardless of the method used, frequent and repeated dressings are indicated to avoid possible early recurrence and prolonged discomfort and disability. The importance of keeping all hair removed from the intergluteal fold until healing is complete cannot be overemphasized. Depilatory agents may be used several times per month provided that pretesting for sensitivity to the agent has been negative. In our case, all patients were scheduled for regular postoperative visits by a person out of our team. The results were gathered in particular forms and each patient got a number for further analysis.
Statistical Analysis
Results were presented as mean±SD or median±SD and frequency (%). Differences in sex, complications, and recurrence rate were analyzed with the chi-square test. Healing time, length of hospital stay, duration of incapacity to work, and number of punctures were analyzed with the Mann-Whitney U test in two groups and Kruskal-Wallis H test among three groups (normal distribution was not detected) . Finally the ANOVA test was used to compare mean among more than two groups for continuous data. A P value<0.05 was considered statistically significant.
SPSS-16 was used to analyze gathered data.

Results
A total of 282 patients with pilonidal sinus disease were reviewed in which only 194 (68.7 %) patients met the criteria and had complete archived files. From now onward, we will talk about this group of 194 patients. The mean age in all patients was 24±6.5 years. Most of them were males (n0152; 78.4 %) and male-to-female ratio was 3.6. The median of disease duration was 1±1.9 (14 days to 17 years). The median length of hospital stay, length of incapacity for work, and healing time were 2±1.7 (1-11 days), 7± 3.9 (7-21 days), 28±12.8 (7-60 days), respectively. The recurrence of disease was found only in 3 (1.5 %) of all. The most frequent number of detected skin orifices was 1 in 91 (46.9 %). No complications were found in 160 (77.6 %), and among the postoperative complications, bleeding was the most frequent (n012; 7.2 %); the list of other complications is shown in Table 1 . The frequency of surgery methods was as follow: Finally, most of the patients had overall satisfaction (n0 173; 89.2 %) regardless of any surgery method. The mean age was not statistically different in three surgical methods and neither the distribution of sex (P>0.05), but the mean "duration of pilonidal sinus disease" was higher in the wide excision and modified repair method in comparing with two other methods (P<0.05) ( Table 2 ). The results of the following variables were compared according to surgical methods (Tables 3 and 4) : postoperative complication, recurrence of disease, length of hospital stay (day), length of incapacity for work (day), healing time (days), and number of puncture. As shown in the table, "longer duration of hospital stay" was found in the wide excision and flap method in comparing with two other methods (P<0.05), but "length of incapacity for work" was not different between the "wide excision and modified repair" and "wide excision" methods (P>0.5). Healing time was significantly longer in the wide excision method in comparison with two other methods (P<0.05). However, the wide excision and modified repair method had the lowest value in all the above three elapsed times. The median number of skin orifices found in the wide excision and modified repair method was more than in the wide excision method (P<0.05), while other comparisons did not differ in the median number of orifices (P>0.05). All the recurrences (n03; 1.5 %) were reported in the wide excision and flap method (P<0.05). Types of postoperative complications according to surgical methods were as follows: 2 (3.3 %) in wide excision and modified repair, 15 (18.5 %) in wide excision, and 17 (32.7 %) in wide excision and flap.
Conclusion
Based on the data presented, we conclude that the wide excision and modified repair technique is superior to the wide excision and wide excision and flap techniques for the surgical treatment of pilonidal sinus disease with respect to no recurrence and the least frequency of postoperative complications and shorter healing time and length of hospital stay in comparison with two other techniques. Also most frequent satisfaction was declared by patients from this surgical method. This is an introduction to this method, and for suggestion of this method as a superior method more surveys with more samples and comparison with other famous techniques seem to be essential. 
